Background: Patient-reported outcome measures (PROMs) are taking a more prominent role in orthopedics as health care seeks to define treatment outcomes. The visual analog scale (VAS) is considered a reliable measure of acute pain. A previous study found that operative candidates' VAS pain score was significantly higher when reported to the surgeon compared to the nurse. This study's aim is to examine whether this phenomenon occurs in patients that do not undergo an operative procedure. We hypothesized that patients' VAS pain scores reported to the surgeon vs the nurse would be the same. Methods: This study is a retrospective cohort of 201 consecutive nonoperative foot and ankle patients treated by a single surgeon. Patients were asked to rate pain intensity by a nurse followed by the surgeon using a horizontal VAS, 0 "no pain" to 10 "worst pain." Differences in reported pain levels were compared with data from the previous cohort of 201 consecutive operative foot and ankle patients. Results: The mean VAS score reported to the nurse was 3.2 whereas the mean VAS score reported to the surgeon was 4.2 (P < .001). The mean difference in VAS scores reported for operative patients was 2.9, whereas the mean difference for nonoperative patients was 1.0 (P < .001). Conclusion: This study found statistically significant differences between VAS pain scores reported to the surgeon vs the nurse in nonoperative patients. These results support the trend found in our previous study, where operative patients reported significantly higher pain scores to the surgeon vs the nurse. The mean difference between reported pain scores was significantly higher for operative patients compared to nonoperative patients. Level of Evidence: Level III, comparative study.
Introduction
Patient-reported outcome measures (PROMs) are taking a more prominent role in orthopedics as researchers and health care networks seek to define and improve treatment outcomes. 3, 4, 13 Researchers are developing shorter computer-generated algorithms to measure treatment outcomes while mitigating researcher bias. 7 Simultaneously, corporations and insurance companies are working toward a valuebased care system by assessing physician performance and outcomes using PROMs with the goal of establishing cost effective treatment plans. 8 Both entities must use accurate, objective, and validated data to ensure the given outcomes truly reflect the clinical picture.
The visual analog scale (VAS) is a well-known PROM that is easily understood and quickly performed by providing an objective quantifiable number. The VAS has demonstrated superior sensitivity and accuracy in evaluating acute pain compared to other measures in a variety of clinical settings. 1, 2, 14 Although the VAS scale maintains its effectiveness as a tool to rate acute pain, its efficacy in evaluating chronic and postoperative pain has not been validated in an outpatient clinical setting.
1,2
The aim of this study was to serve as a follow-up evaluation of patient-reported VAS pain scores in an outpatient clinical setting. Our previous study found that patients who went on to have surgery preoperatively reported inconsistent pain scores to the surgeon compared to the nursing staff. 10 In the current study we hypothesized that patients who did not go on to have surgery would report similar pain scores to the nurse and surgeon during the initial visit.
Methods
The current study was a retrospective cohort design to assess 201 consecutive nonoperative foot and ankle patients treated at the same facility by a single orthopedic surgeon. This study is a follow-up to our original study using the same design, facility, and providers. The patients consisted of active-duty military members in the Army and family members who were seen at a local Army community hospital. When patients were seen in this facility, a member of the nursing staff would call patients into the examination room and assess their pain by administering the VAS pain scale. This is an 11-point scale ranging from 0 to 10 with the "worst possible pain" being labeled with a 10 and a "sad face" and "no pain" labeled as a 0 and a "happy face." After the nurse left, the treating surgeon would enter the room within 5 minutes and administer the same scale to assess the patients' pain. This sequence was how all patients were assessed. The VAS was always given at the beginning of the initial encounter and prior to the physical examination or discussion of treatment options. If a range was given to either provider or nurse, the average was calculated and recorded. All patients who went on to have surgery were excluded from the study.
We analyzed 402 VAS pain scores from 201 patients who presented to the clinic with nonoperative foot and ankle pain. Of these patients, 59% (119) were male and 41% (82) were female, with ages ranging from 17 to 75. Fifty-six percent (112) of the patients were active duty at the time of their visit.
Dependent t tests were performed to compare the mean differences in VAS pain scores reported by each patient to the physician or nurse. Data were taken from our previous study and independent t tests were performed to compare the mean difference in VAS pain score between operative patients and nonoperative patients as well as differences in reported scores based on gender and military status. All data were analyzed using SPSS version 20.0 (IBM Corp, Armonk, NY) with an α level of P <.05.
Results
Analysis of the results showed that 17% (35) of patients reported higher VAS pain scores to the nursing staff, 53% (107) reported higher pain scores to the surgeon, and 30% (59) of the patients reported equal VAS pain scores. The frequency of each reported pain score is illustrated in Figure 1 and Table 1 . Figure 2 illustrates the frequency of the differences in pain scores. The average VAS pain score reported to the surgeon (4.2 ± 2.2) was significantly higher than the average score reported to the nursing staff (3.2 ± 2.4) ( Table 2 ). The mean difference between the reported scores was 1.0 ± 2.1 (P < .001; 95% CI 0.7, 1.3). We then compared the mean difference between reported scores from nonoperative patients to the mean difference between reported scores from operative patients. The mean difference between reported scores for operative patients (2.9 ± 2.5) was significantly higher than the mean difference between reported scores for nonoperative patients (1.0 ± 2.1) ( Table 3 ). The mean difference between the 2 cohorts was 1.9 (P < .001; 95% CI 1.4, 2.3). There were no significant differences between reported scores based on gender or military status in either cohort.
Discussion
This article served as a follow-up to our previous study that assessed patient-reported VAS pain scores from outpatient foot and ankle patients who ultimately underwent operative procedures. 10 The current study found that first-encounter patients presenting to an outpatient clinic with nonoperative foot and ankle pain overemphasized their pain to the treating physician. Patients reported higher pain scores to the treating physician 53% of the time. The mean difference in pain score reported to the surgeon vs the nurse was 1.0 point on the 11-point VAS scale. The mean pain score reported was 3.2 and 4.2 to the nurse and physician, respectively. This demonstrates a slight increase in the average score reported to the physician. These results contrasted with our hypothesis stating that nonoperative patients would report the same subjective pain score to both the nursing staff and the treating surgeon. There was no significant difference between males and females in subjective pain reporting to the treating staff. This was also the case regarding military status.
Our previous study demonstrated that operative patients reported higher pain scores to the treating physician 81% of the time. The results of these 2 studies coincide, illustrating that patients overemphasized their pain to the treating surgeon regardless of operative status. The mean score for operative patients was 3.3 when reporting to the nurse and 6.2 when reporting to the physician. This 2.9-point difference between reported pain scores by operative patients represents a significantly higher difference than the 1.0-point difference in reported pain scores from the nonoperative cohort. Mean subjective pain scores reported to the nurse did not change regardless of operative status, thus further illustrating the wide variability of subjective scores being reported to the treating surgeon.
When reviewing the literature, our 2 studies are the first to assess VAS pain scores reported to 2 different providers during the same clinical visit. However, there are numerous other studies looking at test-retest reliability, though not in a single visit. Different time intervals were chosen, from 6 Although preferable as compared to other pain measurement scales such as the VRS, the authors still found the test-retest method unreliable in their studies. From these previous studies, it is unclear if the same health care provider assessed the subjective pain of all patients using VAS in these studies. The VAS, when used with the FFI, has also been validated for individuals with foot and ankle disorders. 9 The current study relied on using VAS and thus its strengths and limitations. It is an easy-to-administer scale and has been validated by many previous studies for the use of measuring acute pain. The results also allow for simple statistical analysis. However, it is difficult to take the subjective nature of pain and translate it into a single number relating to pain intensity. It is also difficult to sum up chronic and acute pain that a patient might be feeling into one all-encompassing number reported at the time of the clinical visit. Although VAS is not perfect, previous studies have found it to be the most validated and reliable study for measuring pain and thus will be used until more research can be done to find a better way to measure pain.
1,2,14 The current study also used a female nursing staff with a male orthopedic surgeon. The implications of the provider's gender and reported subjective pain of the patient is not known, and is another limiting factor in this study.
The results of this study illustrate that nonoperative patients report inconsistent VAS pain scores to nursing staffs and physicians; however, this difference is significantly less than operative patients. Follow-up questions on why this might occur were not asked during this study. Following a complete evaluation of operative and nonoperative patients, no definitive objective answer as to why patients report different pain scores to providers can be given. One possible theory is that operative patients may be seeking surgery and are more likely to overemphasize their pain with the goal of getting the surgeon to agree to an operative plan. We also speculate that patients have an innate disposition to magnify their pain levels to providers to justify their appointment and use of their time. These theories cannot be concluded from the results of this study.
Taken together, these 2 studies illustrate the limitations of using the VAS pain scale. It becomes difficult to trust this scale when both nonoperative and operative patients provide inconsistent responses to different providers. Numerous PROMs with evidence for validity and reliability have become widely available for foot and ankle specific injuries.
11
One of the benefits of using PROMs preoperatively is to quantify the severity of a patient's symptoms and stratify patients into those who will get more benefit from surgery. 12 However, the inconsistencies with the VAS will make it more difficult to accurately determine who should get an operative treatment plan and the efficacy of an operative or nonoperative treatment plan to reduce pain. It also affects the follow-up plans for physical therapy and safe return to activity or work for the patient. The results illustrated above also call into question the use of VAS scale as a PROM to assess physicians based on the quality of care patients receive and the use of this scale by insurance companies to make cost-effective treatment plans. Given these issues, the VAS still is the second most popular metric used in foot and ankle articles and soon may even surpass the AOFAS scale as the most widely used. 8 To continue assessing the efficacy of VAS, future studies could evaluate gender as a variable to determine if this trend is still observed. More research should be conducted to find a validated and reliable outcome measure to effectively translate the subjective feeling of pain into a measurable number that can help accurately assess the clinical picture.
Conclusion
Our study clearly illustrates the subjective nature of PROMs regarding pain, specifically the VAS. The difference between reported scores was significantly higher for operative patients than for nonoperative patients, but the reason for this is unclear. We speculate that patients overemphasized their pain to justify their presenting problem to the treating surgeon. The subjective and inconsistent nature of the VAS scale calls into question its use for measuring efficacy of different treatments, as well as its role in assessing physicians. Surgeons and other healthcare professionals need to be aware of these inconsistencies when deciding patients' course of treatment, and in measuring the efficacy of different treatments or operative procedures. Caution should also be taken by insurance companies and regulatory bodies when using the VAS as a tool to assess physicians as it might not be the most accurate tool to do so. The VAS has proven to be an effective measure for assessing acute pain; however, different measures need to be used or created to more accurately measure pain in the outpatient orthopedic operative and nonoperative setting.
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